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COMPLETE SPECIFICATION 

Improvements in or relating; to Analytical Balances 

I, Ekhard- M3SITLER} trading, as E; struetion of Wgh-precision analytical balances 

Mettler) Fabsie ms- AnaTjYSENWAAjgenj of may lead to some disadvantages in extreme 

Grondstrasse, Stafe; Switzerland; do hereby operating conditions) In the first place, the 

declare the invention for which- 1 pray that a heat expansion of the various- housing walls is 

5 patent-may-' be granted to- me, and the method never precisely the same because considerable 

by- which if is- to be performed; to be-partiae- differences- in temperature may appear at them 

larfy- described, in- anti?by-tiie following state- because of- their large surface areas, A great 

meat: — difference in the e^ansion of the housing 

Analytical balances- are Known- wherein- the walls, However, geneirafly leads- to correspond- 55 

10 base-, which is- provided' with feet, carries the- ihg variations in the 1 inclination of the inter- 
balance' housing. At- a «a*ain height above the mediate support, as a- result of which there are- 
base is- an intermediate support which- rests unwanted variations in the zero point. Mort- 
on the- side walk- of the balance housing. The over, depending on the type of construction- of 
bearing for tile centre Knife-edge- of the- tire balance housing, mechanical stresses- may 60 

15 balance beam and 1 the device for reading off occur as- a- result of different heat expansion 

the last deehnate of weight given- by the in- which- stresses are transmitted t» the inter- 

dmatiun of the' beam, which device generally mediate support and have a disadvantageous 

works optically,- are mounted on this- inter- effect. Furthermore; because of the large total 

mediate support. A*, removable cover- is placed volume enclosed; by the whole balance housing, 65 

20 over the uppsr end' of the Balance housing it is- a comparatively long time before thermal 

projecting above the intermediate support; equiKbrioai is- established'- and high-precision 

The two- scale pans, which are suspended 1 on weighing can be started, 
the balance beam, are housed' in- the interior Accordingly the present invention provides 

of the- balance housing- in the space below the an analytical balance in which a balance beam 70 

25 intermedials support. The weights- and" The- and : a dfevice for- determining the inclination 

article; to- be weighed are introduce* and ex- of the beam are mounted on- an- intermediate 

tracted' respectively through doors- provided in support supported' above a scale pan by means 

the housing-walls-. of a- plurality of exposed: columns^ in which 

In analytical balances with mechanically a- housing is- provided beneath tile inter- 75 

30 actuated controL weights, the' second pan is- mediate support, which housing encloses- a 
generally omitted and' the- space beneath the- space between tiie > columns 3 contains the scale- 
intermediate support- which- becomes'- free as- a pan- and incorporates- a- door providing access- 
result is- used for the- reception- of auxiliary to- the scale pan; and in which balance a fur- 
devicesisudi as- a- power- transformer forming tBer housing- is- provided; above the inter-' 80 

35 part of the 1 arresting mechanism' for- arresting mediate- support, which further housing en- 

the Balance beam. lii those analytical- balance* closes- the balance beam audi the- device &r 

the-- balance Beams- of which comprise- three- detenrnmng- the inclination of the- Beam. The 

Isnifir-edges,- the amatol weights and> the- ejsposetf columns- extending downwards- from 

mechanism for actuating the control weighs- the intermediate' supp&rt axe preferably 85 

40 are- arrange* in the space Beside the pan. The- secured* at their lower ends- to- a base which 
interior space in the housing whiefr encloses: extendi underneath- the scale- pam The Kous- 
only- the- scale pan- is< separated- from the ing- surrounding the scale- pan is- then prefer- 
adjoining housing compartment containing ably supported' on said' Base; while the housing, 
these- aunliKy devices- by means- of a parti- surrounding the balance Beam- and the device 90 

45 tioHiwails for determining the inclination- of the- beam is 

It has now been' found that this- usual' con- secured" to- the intermediate support, prefer- 
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ably in a removable manner. A very prac- 
tical^ construction of the analytical balance is 
obtained if the intermediate support stands 
on three downwardly extending exposed 

5 columns, in which case, looking at the balance 
in the position of use, two columns are pro- 
vided at the front, one on each side of the 
housing surrounding the scale pan, while the 
third column extends centrally behind the 

10 housing surrounding the scale pan. 

One embodiment of the present invention is 
illustrated in perspective, by way of example, 
in the accompanying drawing. The analytical 
balance comprises a base 1 in the foran of a 

15 plate with an intermediate support 2 extend- 
ing above this. The intermediate support is 
carried by three columns 3 to 5 which are 
secured at the top in the intermediate support 

2 and at the bottom in the base 1. The 
20 columns 3 to 5 are exposed and preferably 

consist of tubes as illustrated by the column 

3 which is shown broken. The whole balance 
stands, in the usual manner on three feet 6 
to 8 and in the present case these are arranged 

25 in such a manner that they extend in the ex- 
tension in the of the axes of the columns 3 to 
5. The two front feet 6 and 7 may be of 
adjustable construction and may, for example, 
have screw spindles which penetrate partially 

3 « into the hollow columns 3 and 4 where they 
are guided. The rear foot '8 is then of fixed 
or non-adjustable construction. Finally, a 
spirit level may be mounted in the inter- 
mediate support 2 so that the analytical 

35 balance can be levelled accurately. 

Mounted on and secured to the intermediate 
support 2 is a housing 9 which is preferably 
removable and which surrounds the 'basic 
mechanism of the analytical balance. The 

40 broken away portion of the housing 9 shown 
in the drawing reveals the balance beam 10 
which is asymmetrical in construction. The 
longer arm of the balance beam carries a 
fixed counterpoise H and is provided with a 

45 graduated dial 12. In order to be able to read 
off the last decimals of the weight of the 
article to be weighed, which decimals are given 
by the particular inclination of the balance 
beam 10, the graduated dial 12 is iluminated 

50 by a lamp which is not illustrated but which 
is inside the housing 9, The part of the gradu- 
ated dial 12 which is in the optical axis is re- 
produced in a known manner, by means of 
the magnifying optical system 13 and the de- 

55 fleeting mirror 14 on a ground-glass plate 15 
which is in the front face of the housing 9. 
The other mechanisms of the balance, such as 
the optical zero-setting, the arresting mechan- 
ism, the control mechanism for the mechanical 

60 placing in position or removal of control 
weights etc., are not illustrated in detail in 
the drawing; they are, however, likewise in- 
side the housing 9 and are actuated by means 
of the operating knobs 16 to 19. 

65 Mounted on the end knife-edge of the 



shorter arm of the balance beam 10, only part 
of which is visible, is the usual suspension 
which comprises, at the end below the end 
knife-edge of the balance beam, the hook for 
the suspension of the stirrup 21 carrying the 70 
scale pan 20. The intermediate support 2 has 
an appropriate aperture in its. bottom through 
which said hook projects freely downwards. 
The pan 20 is surrounded by a housing which 
extends substantially in the space between the 75 
columns 3 to 5 and between the base 1 and 
the bottom of the intermediate support 2. 
This housing, which surrounds the weighing 
compartment, comprises a glass wall 22 which 
is curved substantially in a semicyflinder and 80 
secured in the base 1 and which, in conjunc- 
tion with the further carved glass wall 23 
completely surrounds the pan 20, The curved 
glass wall 23 is secured to a plate 24 which 
is mounted for rotation in the base 1 and 85 
which extends underneath the pan 20 and, to- 
gether witfo the glass wall 23, constitutes a 
door through which the article to be weighed 
can be introduced or taken out. The housing 
22 to 24 which surrounds the weighing com- 90 
partment is further provided with the usual 
seals which are intended to make it difficullt 
for dust to penetrate; for the sake of clarity, 
however, these seals are not illustrated 

When the analytical balance is in the posi- 55 
tion of use, the narrow side is in front of the 
operator so that it is possible to look directly 
at the ground-glass plate 15, and the two 
columns 6 and 7 are one on each side of and 
in front of the housing 22 to 24. 100 

A particular advantage of the construction 
of the analytical balance as described consists 
in the fact that the articles placed on the pan 
20 or on the turntable 24 can be observed 
from all sides and the whole weighing com- 105 
partment is clearly visible. A further advan- 
tage is the fact that there are no walls or the 
like casting shadows and there is the possi- 
bility of additionally JUuniinating the weigh- 
ing compartment without glare by means of a 110 
lamp placed beside or behind the analytical 
balance. The intermediate support 2 on which 
the essential mechanisms of the balance are 
mounted!, has a £ree flow of ambient air round 
it. In conjunction with the comparatively 115 
small volume of air enclosed by the housing 
9, therefore, the thermal equilibrium necessary 
for high-precision weighing is very quickly 
established. Finally, the heat expansion of the 
columns 3 to 5 can be made precisely equal 120 
without difficulty so that, in the event of 
variations in temperature, the intermediate 
support 2 does not undergo any variation in 
its inclination which would lead to fluctuations 
in the zero point. As a result of the uniform 125 
and unhampered expansion of the columns 3 
to 5, no restraint forces can act on the inter- 
mediate support 2, which would lead to 
mechanical stresses. Bearing in mind a31 the 
measures described, a construction for analy- 130 
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tical balances is obtained which displays not 
only gjeat accuracy but also very constant 
operating conditions. 
Modifications of the analytical balance de- 

5 scribed which likewise make use of the inven- 
tion, are perfectly possible. For example, the 
base 1 could be omitted entirely, the housing 
22 to 24 surrounding the pan 20 suspended 
from the bottom of the mjennediate support 

10 2 and the intermediate support 2 placed 
directly on the columns 3 to 5 provided with 
the feet 6 to S. There would then be a danger, 
however, that in the event of the action of 
forces spreading the feet 6 to 8 apart— such 

15 as might occur in the event of displacement 
of the balance on an uneven surface- 
mechanical stresses may occur in the inter- 
mediate support 2 which are undesirable in 
themselves. The use of a base 1, which locates 

20 the columns 3 to 5 at their lower ends and so 
directly takes up the restraint forces men- 
tioned above, has therefore proved better. The 
base 1 need not, however, be in the form of a 
continuous plate and a base 1 in the form of 

25 a triangular or star-shaped framework 
which braces the lower ends of the columns 3 
to 5 is also conceivable. The housing 9 and the 
intermediate support 2 need not necessarily 
have the simplified form shown in the draw- 

30 ing. With the object of making the volume 
of air enclosed by the housing 9 and the inter- 
mediate support 2 as small as possible, it may 
be preferable to provide bays or the like so as 
to fit closely round the mechanism. The same 

35 considerations also lead to constructing the 
balance housing 22 to 24 in the form of a 
■housing which is narrowed in a taper towards 
the top as shown in the drawing. For prac- 
tical reasons, such housing shapes necessitate 

40 mounting the housing portion 22 to 24 on the 
base 1 of the balance. 
WHAT I CLAIM IS: — 
1. An analytical balance in which a baflance 
beam and a device for determining the in- 

45 clination of the beam are mounted on an 



intermediate support supported above a scale 
pan by means of a plurality of exposed 
columns, in which a housing is provided be- 
neath the intermediate support, which hous- 
ing encloses a space between the columns, con- 50 
tains the scale pan and incorporates a door 
providing access to the scale pan* and in which 
balance a further housing is provided above 
the intermediate support, which further hous- 
ing encloses the balance beam and the device 55 
for determining the inclination of the beam. 

2. An analytical balance as claimed in 
claim 1, in which the columns are secured at 
their lower ends to a base which extends be- 
neath the scale pan. 60 

3. An analytical balance as claimed in 
claim 2, in which the housing which encloses 
the scale pan is supported on the base, and in 
which the further housing is secured to the 
intermediate support t 65 

4. An analytical balance as claimed in any 
preceding claim, in which the further housing 
is detachabiy secured to the intermediate sup- 
port 

5. An analytical balance as claimed in claim 70 
1, in which the intermediate support rests on 
three exposed columns and in which one of 

the columns is arranged on each side of and 
in front of the housing enclosing the pan and 
the third column extends centrally behind the 75 
housing enclosing the pan. 

6. An analytical balance as claimed in any 
of claims 2 to 5, in which three feet project- 
ing underneath the base extend in the exten- 
sion of the axes of the columns. 80 

7. An analytical balance as claimed in any 
preceding claim, in which the columns are 
constructed in the form of tubes. 

8. An analytical balance substantially as de- 
scribed herein with reference to the accom- 85 
panying drawing. 

For the Applicant, 

J. RICHARD LANE, 
Chartered Patent Agent, 
9 Staple Inn, London, W.C1. 
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